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(54) Title: RADIATION-SENSITIVE COMPOSITION, INSULATING FILM AND ORGANIC EL DISPLAY EEEMENT 
(54) Jgn®«ffc: BtttttttiliJft** feftllfc J;tf**ELa*** ~~ 

(57) Abstract: A radiation-sensitive 
resin composition which comprises an 
alkali-soluble resin having or not having 
an epoxy group and a 1,2-quinonediazide 
compound; an insulating film formed from 
the radiation-sensitive resin composition; 
and an organic TsllfSrsplay element having 
the tnsulatmg filrn. The insulating film has saisfactorily low water permeability, has a cross section of good shape, and is suppressed 
in the reactivity with a basic material and an electrode comprising a metal having a low work function, and further, is capable of 
forming a through hole or a pothole, is excellent in capability of becoming flattened, has high transparency, and has high resistance 
to a resist-releasing solution. The wganic EL display element having the insulating film is free from the failure in light emission, 
has saisfactorily long half-life of brightness, and is excellent in reliability. 
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Pt!l/>^Un-;U ; E77;i'^;Vx-^;i'^ ; 7°nb°l/>^U3-;V^^;i/X- 

x;Kr-fex-K 7°pb o ^>^U3-;^x5 1 ;^x-x;^7•fe^-^^ 7°ntfi/> 

if U n-j^nHJl'X-TJl'Ttf-b, 7 0 ntfl/>^Un-;V7*^;Vx— 
7-fex- b^tWo tri/>^u 3-;v7;v^x-x;i/7-tx- vm ; 7°a b° 
15 l/>^Un-;^^x-x;V7°ntf^-h, 7°nHl/>^U=i-;i/X^;i/x 
;i/7'n b 0 **- K 7°a b° 1/ U n -;]/7*n tf ;vx-x;V7'n b° h > 
7'nifi/>^U3-;i/7*^;vx-T;k7'nif^-b^^07 p ab^>^U3- 
;V7;v^;vx-xJi/7-fex-bli ; fjnx *^i/>&£(2^#^ft;7Rfii 

20 ~^>*y h >m ; ^cfcrJWm^^;K »m @Eit7°o b°;k 

7°a tf^^Wk 2 - b H n*3/- 2 - *?)V7u k't>lx?;K *b H n 

Hmx^k ?L^7°ob°;k fLm^k 3-b^D^>7°nb^>m^^K 
25 3-kHB*5^nW>|i^ 3-bHD^->7°Dkr^>m7 p Db;k 3 
-b Hd+^d tf^->m7*^;k 2 -b Fn^>- 3 -*^;i#£>£*^k 

m^;k xh^WbWk ih*5«xf;K xh^vi^/nbVk 
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ih^y»'m -fux^smt^frs y'u^>mm^)v, 7n#* 

3^k 7>*>#&7"nt!;k 7>^vim7^;K 2-*Y* :: s7utt>m. 

*^;k 2 h^^^ntf^>mx^;K 2 h^'>yntr^->^yntf;K 

5 2-*h^>7nfcf:t>$r7^;k 2-xh*i/7n\z*>WL*<?)^ 2-xh 

^v7°Otf^->mx^;K 2-Xb^v7°Pkf^>m7 0 Dtf;K 2-Xh^>7° 
DH^>m^;K 2-7*b^5/7°atf^>m^^;V, 2-7>^S/7°Dt!^> 

^x5P;k 2-:?h*^7°nk°;t>ir7 0 ntf;k 2-yh^v7°ntf^->m^ 
;k 3-^h^>-7 0 atf^->m^^;K 3--;*h^5>7°at!;t>Mx3 1 ;k 3- 

10 ^h^>7°Dtf^>m7°ntf;k 3-^h^i/7'nt!^>m7*^;K 3-xh* 
z/7ntt>Wt*?-M 3-xh^v7°Dtf^->mx^;K 3-xb^>7'nfc? 
^->m7'ntf;k 3-xh^5/yntf^->m7 f ^;k 3 -7°n#^>7*Pt!^> 
m^Wk 3-yn^v7"ne^->mx^;k 3-7°n^v7' , at: 0 :3->m7 0 
akMk 3-7°a#^7W:*>^7^;k 3-7h*^7°utt>M*^)V, 

15 3-yh^>7°pfc: 0 ^->mx^;k s-T'h^vyntf^^^nkVk 3-y 

b^^yntr^^m^v^afoxTvT-^^w^n^o cn^M^&ffi 

£iSiCm 0 OSSg&M^ $?£L<te2 0~l, OOOSi$$T&3 0 

20 2' -ryif^-rvy^D-bu;k 2, 2' -tvhx- (2, 4-v^wu 
ni/nxhu;w, 2, 2' -tvhx- (4-*h^>-2, 4-e?^^;wt 
i/D-hu;w ^^©Tv*^%;^>y^;^;i/^>'K 77n^/i>v>kt- 
^>b\ t-7^^;k*^>tfA>-K 1, 1' -tfx- (t-^jKji/ 
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yimmm^fr^mu. $?£b<&2, ooo-ioo, ooo, 

<te3, 0 0 0-5 0, 0 0 0, #ldf?£lr<&5, 0 0 0-3 0, 0 0 0T& 

OHO 58), VP-1 5 0 0 (H#W3i (80 «) ictFn^ 

is l, 2jz^Z>2Z£j!i^al 

*56«T?ffiV^n* (b) 1, 2-*J>i?7-JY%&mthTV$, mtm* 

2-f-7h*;>2?7i?V7s)l*>mX-7,T-)l, 1, 2-^>\Z*y>^7^F 
20 7;1/*>I£75 h\ 1, 2 - 17 ; >y7y FX;^>i7$ Hf^fS 

£n£©JI#:M£bTte, 2, 3, 4-h»JbFa^>y7x7>-l, 
2-^7h*y>^7^F~4-;U/*>^X7^k 2, 3, 4-HJkFO 
^>^7x;>- 1 , 2 -^7 >$?7$* F- 5 -XJ^>gX^fJK 
25 2, 4, 6-hUfcHo^$/^>^/7xy>-l, 2-^-7 h^7>> ? 7^K- 
4-XJ^>tX7fJK 2, 4, 6-hUfc Hd^M>!/7.x/>-1, 2 
-^7 >$>75>F- 5 -7;i/^>mx7 T-;Hf © HJ k FD^>^>l/7 
x; >© 1 , 2 -^7 h^y >y7y F*;v*>&x*x;wg ; 
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2, 2\ 4, 4' -fh7hFn^>y7i/>-l, 2-t7h^;> 
^7yF-4-XM>txXf;K 2, 2', 4, 4' -fh7kFn^. 
>!/7i;>-1, 2-t7 h^y >i?7^F - 5 - 7;i/*>iXXfJK 2, 

3, 4, 3' -f>7tHD^W;7x;>-l, 2-7-7b*/>^7^ 
5 H-4-X;V*>iJXXx;K 2, 3, 4, 3' -fh7t HD^>^7x 

/>-i, 2-7-7 h^y>^7> ? H-5-7,;i/^>mxx5 L ;K 2, 3, 4, 

4' -Th7kHD^>^/7x;>-l, 2-7"7 F3V>>?7^F-4- 
7n;^>^XXx;K 2, 3, 4, 4' -fh7kFo^y^/7xy>-l, 
2-7'7h^y>> ? 7^F-5-X;i'4N>i!X7;5 : -;K 2, 3, 4, 2' -fh 
10 ^kFn^>-4' -^fM>^7x;>-l ( 2-7"7W>^H- 
4-X;i/*>mxy;x;K 2, 3, 4, 2' -fh7tFD^y-4' 
^>77xy>-l, 2 - t7 h^; >^7>? H - 5 - XJ^>tXXfJK 2, 
3, 4, 4' -fh7bFn^y-3' -^h^y^;7x;>-l, 2-7" 
7 h^/ >i?7^F-4-XM>tXXr;k 2, 3, 4, 4' -rh7kH 

is n^>-3' -^v^y^y/y^jy-i, z-j-yhir/ypyw-b- 

X;M^>mxXx;P#©xh7fc HD^>^>y7x7 >CD 1 , 2 -7-7 b*/ 
>^7yFXi^>iX7f;i' ; 

2, 3, 4, 2', 6' -^kHn^M^/7x;>-l, 2-7"7h3r 

y>^7^h*-4-x;v*>mx7;x;K 2, 3, 4, 2', 6' -^>^bF 
20 n^wy7xy>-i, 2-7"7h^y>^7^H-5-7;;i/*>^x7;T- 
;i/#©^>^ k Kn^>y7x; ><d 1 , 2 -7-7 h^r/ >^7v Fx;^ 

ytxxfJV; 

2, 4, 6, 3', 4', 5' -^l7-kFD^v^>v*7xy>-l, 2-7*7 
h^/>^7y?F-4-7;;i/^>^XXx;K 2, 4, 6, 3', 4', 5' -A 
25 ^kFn*5/^>V*7x/>-l, 2-7-7h^r7>> ? 7^F-5-7;;V*>' 
mxXxJK 3, 4, 5, 3', 4', 5' —\^itk FD*>^>\/7x/ >- 
1, 2 - 17 h^ / >>?7y F - 4 -X^>tX7>f JK 3, 4, 5, 3', 
4', 5' -^7kFD^>^7xy>-i, 2-7-7F^y>^7yF 
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- 5 -Xj^^XXfi^^^t KD^y^>y7x; >© 1 , 2 -^7 

t:X (2, 4-e?kFD^>7xXJV) **>-l, 2-±7h^7>^7> ? F 
-4-x;i/*>mxXx;k fc:X (2, 4-ykFD^>7xXJW 

5 2-i-7h^y >^F-5-7M>tX7f;k tfX (p-kFo^>7 
3L-)l) 2 - t7 / >yJy F - 4 -7;i/*>iXXf;K b* 

X ( P -kFD^>7iXJI/) ^^>-l, 2-t7F+;>^F-5-X 
;^>^X7.x;K hU (p-kh*n*5>7xX;W ;*^>-l, 2-t7F=^ 
7>^7^F-4-X;V*>mxXx;K KU (p-kFD^>7xx;W 

10 >-l. 2-^7h*/>^7^F-5-X;i/*>mxXx;k 1, 1, 1-h 
U (p-tFn^>7xx;W x*>-i, 2-t7h^;>^F-4-7> 
;V3jN>mxX^;K 1, 1, 1-HJ (p-kFD^>7xXJl/)X^>-l, 
2 - t7 >y7y F - 5 - 7J^>tX7f ;k t:X (2, 3, 4-hU 
tFn+y7xXjW *^>-l, 2 - 1 7 >i^7y F - 4 - X;V*>t 

15 XX^k EX (2, 3, 4-h'JkFn+y7xXJl/) 2-^7 
h*/>^7i?F-5-X;i/*>mxXx;k 2, 2-tfX (2, 3, 4-hU 

bHn^>7xx;i/) 7°da b >-i, 2-^7h^/>^7> ? F-4-x;v*> 

^XXx;K 2, 2-tfX (2, 3, 4-HJt Fn*>-7xx;i/) 7°nA°>- 
1, 2-t7h^;>y7yF-5-7M>ixXrJK 1, 1, 3-HJX 
20 (2, 5-y7fjl/-4-tFO^>7xXjP) - 3 -7xX;P7°PA°>- 1, 
2 - 17 h^y >y75? F - 4 - 7J^>tX7f 1, 1, 3-HJX (2, 

5 -y7f;v-4-kFn^y7xxj0 - 3 -7xx;k/nA>- 1 , *2 
7h^y>> ? 7>?H-5-X;i/*>mxXx;k 4, 4' - CI- C4- ci- 
C4-t Fn^y7xx;W -l-^^Px^W 7xx;W x?'Jt» tiX 

25 7X/-JV-1, 2-7 % 7h^y>^7> ? H-4-X;V*>mxXx;K 4, 
4' - [1- C4- Cl- (4-tFo^y7xXJW -l-^f^X^JW 7 

x x;w x^u^>D tfX7x/-;v-i, 2-^-7h^y>v7^K-5-x 

;V*>mxX^;K EX (2, 5-^fjV-4-kFD^y7xXJl/) -2- 
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XfJk tfX (2, 5-^fJl/-4-kFD^7iZJl/) -2-kHn^> 

7i-jw^>-i, 2-^7h^y>>> x T^F-5-7;;v^>mx7;x;K 3, 

3, 3', 3' -fh7^-l. 1' -XtfDfc^>x>-5, 6, 7, 5', 

5 6\ 7' -A=Hf-/-;i/-l, 2-^-7 b^;>^H-4-7W>tx 
Xx;k 3, 3, 3', 3' -fb7^-i, i' -xtratf<>x>-5, 

6, 7, 5', 6', 7' 2-^-7h^/>^7> ? H-5- 
X;^>mxX^;K 2," 2, 4-bU^^-7, 2', 4' -hUtKD^ 

zs7?ny-i; 2-^-7h^/>^7^H--4-7;;p*>mxx7 L ;K 2, 2, 

10 4-hU^^-7, 2', 4' -h'JkHD^^-l, 2-t7^ 

>o 1 , 2 -±y h^y >>>7S? Fx;v*>mxxx;^Weti^o 

^tl^^fb-atJO^^lC, J. Kosar "light-Sensitive Systems" 339~ 
352 (1965) > John Wiley & Sons ft (New York) + W. S. De Fores If 
15 "Photoresist" 50 (1975) McGraw-Hill, Inc. (New York) KlfB^$*lT 
1 , 2 >i?7> 5 Z t&T% 5« 

^0-$££te£S£±fB (a) 7;i/*URr^^Iii:SJtN$iiT 

cne>(Dl, 2-^/>^7^Nfr£tf£>5"^ $?£b<te, 2, 3, 4-h 
20 UtFn^w;7x/>-l ( 2 - 17 h^py >i^7^ F - 5 -7^>t 
XXt-;K 2, 4, 6-hUkFn^^>y7x7>-l, 2-^"7b^/> 
S*7$> H- 5 -X;V*>^XXt^© b U k FD^r^>y7x7 ><8l , 2 

>i?7^h*x;v*>mxxx;Hi ; 

2, 3, 4, 3' -fh7kFn^>77x/>-l, 2-t7W>^ 
25 7^F-5-7s;V*>mxXx;k 2, 3, 4, 4' -t h^k FD^r^W 
7x/>-l, 2-7*7b^y>> ? 7^H-4-7;;V5jN>mx7;x^ 2, 3, 
4, 4' -fh7kFD^>y7x;>-l, 2-t7W>y7yH- 
5-X;i/^>mX7,x;K 2, 3, 4, 4' -fh7kFo^>-3' 
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M>^7x; y- 1 , 2 -7" 7 h^y >y7y H- 5 -XJ^>tlXT^ 
(Dt- b ^k Ho^>!/7xy>© 1 , 2 -7-7 b*/" >y7'^ 
xXx;i/;k7 (2, 4-ykFD^>7i-JV) ;*^>-l, 2-7"7b*7 
>5?75?H-5-^*>tX7fM k'X (p-tKD^y7xz;W 
5 -1, 2— ^-7h^/>^T> > F-5-X;^>mxy;x;K bU (p-kHD 
+y7x~;W 2 - t7 >5?7S? F - 5 -^>»I7f 

;K 1, 1, 1-bU (p-tFn^y7x-;Wx^>-l, 2-t7W 
>y7yF-5-XM>iX7fJK kX (2, 3, 4- b U k Fn^/7x 

x;i/) **>-i, 2—^-7b^y>> ? 7^F-5-7;;^>mxxT-;K 2, 

10 2-H7; (2, 3, 4-h'JtHD^y7x-JW yDA°>-l, 2~t7^ 

y>^7^H-5-x;i/*>mxxx;k 1, 1, 3-bu?; (2, 5—7^ 
vt^h- 5-x;i/*>mx7;x;i/^W?>ti^o 

£<bfdff£b<teu 2, 3, 4-bUkbn^>^>y*7x/>-l, 2-^- 
15 7h^/>>?7^F-5-;Ul/*>mxxer;k 2, 3, 4, 4' -^h^kH 

D^>y7xy>- 1 , 2 -7-7 b*y >-77>? b-4 -x)V*>mtt<r 

;k 2, 3, 4, 4' -fh7tHo^y^/7x;>-l, 2-t7W 
>> > 7>?H-5-X;i/*>^Xy;x;K 2, 3, 4, 4' -<rb7kba3^- 

3' -*y*z/oV7x.;>-i, 2.-^-7 b^y>^7^H- 5 -t;;^> 

20 ix7>f^©f F 7k Hn^y^>^/7x; >© 1 , 2-t7W>^75? 
Fx;i^>Mxy;x;i' ; 1, l, l-HJ (p-kFn^>7xx;v) x*>- 

1, 2 - t7 >y7y H - 5 - X^>tXXf Jk kX (2, 3*, 4- 
hUkFn^>7xx:;i/) ^^>-l, 2 -7*7 b3V >v7^b- 5 
>tXXf;K 2, 2-k* (2, 3, 4-hUkHn^>7xx:;0 7°D/1> 

25 -l, 2-^7b^y>^7^H-5-y;;i'*>mx7;x;K 1, 1, 3- by 

7, (2, 5 - ^^^JH 4 - h H D^y7xXJk) -3-7xXjgD/0-l, 
2 -7-7 b+7 >i^7^b- 5 -XM^X^fM^f^n^, 

±ta©i, 2-^y>> J 7^bMb^«¥^T, ^fc«2@^±^s^bxffi 
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(b) 1. 2-3r/>z?7i?m$m<Dmm* (a) 7;V*URT»ttttf»l 

±IB (a) 7^*U^J»ttif»*J:tf (b) 1, 2-*/>?75>Ffca** 

10 «4*}f$itS Slides. 
(c) ^MlMbtl 

snfc««»£ «a«t*WTiM*n*^;Mft3iJi, wheels, &£tflt 

20 (DTEHKS (1) 

R 1 R 2 R 3 N ... (1) 
CW, R 1 , R 2 ££tfR 3 fit ^n^tlM^, **BJ\ 7/l*)fcfc 7 

u-;wk sfcttT^^wtsw-r. &«u r 1 > r 2 &£«^r 3 awe 

(I I)J fcv>5.>, 

@£*J***3fiEU:*rrs*£# (OT> r«S*fc£* (I I I)J £V>5o), 
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5 (D^*fc£^ (I) (D^&M^bTteU n-^yJl/75X n-^^i/ 
7^X n-tf^KTSX n-;-;V75X n-^PTS 

y-Jl/75X ^-n--x>';V75>©$P^v7;^;V75>m; hUx^;P7 
io hU-n-^Dtf^^X M>-n-7>;K75X M)-n-^>5 t 

;V7^X h'J-n-^yJV7^X b'J-n-A7°^7^X H J - n - 
t$^)V7^>, bU-n-/r;l/7^X hU-n-^v;V75>0$a#hU 

7;v^;v7$>m; 7nux n-pWK7xu>> n, n-v^;v7-Ux 

2-^W-'JX 3-^^;P7-U>, 4-^^;V7-UX 4-~ hD7 
15 -'JX v7xX;i/7^X hU7xX;i/75X ±7^7^>©$0#^#^ 
75>^£W<5il£#n?#3o 

un&©5^, bU7;v^;w7^>^$f^uvi 0 

Qfcmmt&m (in o^m^lt^ i?v>^7$x n, n, n\ 

N' -xh5*^X^l/>5?7^X fb7^1/>^7$X 'vHf^l' 
20 >/7^X 4, 4' -y7$/^7i^W^X 4, 4' ->>7^/^7x 
-Jl/X-xJk 4, 4' -v7$;^/7x/X 4, 4' -5?7$;^7x 
XJK7SX 2, 2-tlX (4-7^/7xx;i/) ^0/^2- (3-7^/ 
7xx;]/) -2- (4-7$/7i-JW 7°n/\°X 2- (4-7577x- 
;0 -2- (3-tFD^>7x-;W 7 9 D/\°>\ 2- (4-75/*7xX;W 
25 -2- (4-fcFD*^7xX;i/) 7°nAX 1, 4-tfX CI- (4-75/ 
7x-JW -l-^WPX^JKl 1, 3-tfT, ci-;j-7^y7 

(i 1 1) (DMfcMtisTfe. #u (4-t°u^», #u 
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(2-tfU^XX #U (N-2-Ho'JK», #Ulfl/W5X *U7U 

±«B®7$F£«fc^©&ra£LT«, *;i/A7$h\ 
5 £75 h\ N, N->^^*;kk7$h\ 7-feF75F\ N-^^T-fe F7 
*F> N, N-S?*^;V7-feb75F\ ^Dk°^>7^H, "*X*7S F> tfo 

)WV7> 1, 3-> 5 ^5 1 ;i/^l/7> 1, H 3, 3-Tb7^;Wl/7, 1, 

y-;X 4-^JW5^/-JK 4 - ^fJP- 2 - 7x-M 
#-f$^/-;HW; tfUvX 2-pWHfUvX 4-/^k°'JyX 2- 
x^HfU^X 4-x^JVt°>JyX 2-7xx;i/tfUvX 4-7xx;i/tf 
15 U>>X N-^^;i/-4-7oin;i/t:UvX rnfx -n^>l^ -n?> 
^7^h\ ^;UX 8-t^WJX 7^Uv>0^P#lfUv ! >m0^\ 

tr^x tf5\A-;x tfu^x */ifux 7°ux trnu^x H^U 

5>>X 1, 4-^7-iftfv^D [2. 2. 23 :t^>#£#tf3££#n?# 

jine»©^s^^^%©5^, (D^^m^ti en &&zm$^mm 
*^hj(c^^t> (c) iMM&^mit&mt. &n~v£tc\z2m&±-~mz 
25 *m\zm%mM&t^mikGmmm\t, (a) rjw^Wii 

0 0S*^D> £?£b<&0. 01-20M*S, J;Wi;b<&0. 05- 
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io ^mmxmm^n^^ys.ym^ tis^; (2) xgsns. 



R 4 ~R 9 S|-T^WTfe < t<, 7KmH : ?*fc«-CH 2 O 

~R 9 ^<t%10«^r-CH 2 OR^T&So) 

±13^: (2) Xg£nS;*^>iii:l'Tft, mfcfM^TWa-;!/^^ 



20 43J:^©T;^;i/^^^f?)^i:^T#§o 

dtlS^^$>m©5^, OT$tXTV^^^;i/3 0 0, 3 0 1, 3 0 3, 
3 7 0, 3 2 5, 3 2 7, 7 0 1, 2 6 6, 2 6 7, 2 3 8, l.liJL, 2 7 2, 
2 0 2, 1 1 5 6, 1 1 5 8, 1 1 2 3, 1 1 7 0, 1 1 74,UFR65, 3 
0 0 (£Ui, H#lM7^yF (80 SO, 
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-#7y#Mx-7 5 0, -0 3 2, -7 0 6, -7 0 8, -40, -31, ~ 
#7y^Ms-ll, z*77^Mw-3 0 (£Lt, Hfn^r^^;H±M) 
ft £ U < &ffl1"S £ <h^T#3. 

^n^75^0ilDlii (a) 7;^URl^ft1tItl0 0S*^^t 
5 T, $?£L<&1~1 0 0S*$, £D#i;b<te5~5 0Mf&-e&S. Wto 

o , Sfc i o o s*$£jg?L£ t«w^»or;i'* u imifem < & 

7x/-;V/#5y*Mx#*V®B&tLTfciU 03*fc£xtfn-hl5 2, 1 
15 5 4 (^±, tft^v-x^X^v- EPPN 201, 202 (£U:, 

^l/^-;p/^^^^Mx^^flttbT«, 09*«EOCN-1O2, 1 
0 3 S, 10 4 S, 102 0, 102 5, 1027 (£U, B#ft£S (W) »), 

xtfn- M80S75 (ttft^x^x^i/ (80 $» sw^etf ens. 

20 KrX7x/-^ASX**54IWibTtt» «A«XK3-M 0 0 1, 10 
0 2, 100 3, 100 4, 100 7, 100 9, 101 0, 828 CBA±, ft 

^5/x;i/x#^s/ oho m m&&f*>ti*. 

HX7x/-;i/FMX^>#ItibT«, «^«Xtf3-h8 0 7 Wfc^ 

x;i^x#+-> oho is) sawf en*. 

25 ^fl^^X^i/#Ii£LTte, MfcfcfCY- 1 7 5, 1 7 7, 1 7 9 
±, 9V1:*H3r- (It) $SD, ERL-4 2 3 4, 429 9, 422 1, 420 
6 CBU, U. U. C (ft) «), ->a-^>5 0 9 0B»*I (*) 7 
;]/^5KbCY-l 8 2, 1 9 2, 1 8 4 (£U, SVtitH*- (tt) X 
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fc°^n>2 0(K 40 0 <tt±, *B*-f>* (#) Xt!3-h8 7 1» 
8 7 2 »^xJVX^^"> (80 «)> ED- 5 6 6 1 , 5 6 6 2 (K 

5 OE, 4 0 OE (tt±* (80 SO. iKt-^TMP (0 

10 ^OMOWOM 

WTB^r*Ct38UT*«. JWBWtbTtt. «Atf2H-t!UH- (3, 2- 
b) -1, 4-***S?>-3 (4H) 10H-tfUb # - (3, 2- 

b) - (1, 4) - *>V?Tz?>m, V5V-M*s t^>M>SU A> 

20 ^>m> TH^Fl»f^5. £n&0iMB«©E'&*fck (b) 1, 
2 >y7^ Nb^tf 1 0 0 EM^fcMbT, ft £ L < & 1 0 0 mSSB£0\ 
<fcW£L<«l~5 0SaB&T&S. 

25 MflHKWti/TB» m^«^u^->x^w>^^u;vx-t;k 

vx^i/>xx7U ;vx-T-;k ^u^^x^i/^w^x-^v©^^ 
U t^^^>7^JH-fm ^U^>x^w>^^^V7xx;vx 
-tMK * U ->x^ WW x;U7 xzjH-f;PO»f# U *>xf- v > 
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-t>^ISfti;X7hyyEF30L 3 0 3, 3 5 2 (fffcffl^ 
(«0 §0, *#77y7F17 1, 1 7 2, 1 7 3 (*0:*>r>* («0 It), 
5 7D7-KFC4 3 0, 43 1 (ft^'J-XA (80 10, 7+J-fc#— FAG 
7 1 0, 1h- 7P>S-38 2, SC-1 0 1, 1 0 2, 1 0 3, 1 0 4, 1 0 
5,106 OW? (MO SO 4M)7y**jmflH£fl ; *;kfcV vn%!t>tf 

U7-KP3 4 1- mm&xm oho 7*u;Hft**&»***y;i« 

m m I^W'J7n-No. 5 7, 9 5-(ft»tfcflS* (ft) SO «ftWBf 6 

&£©£j£te§mg£^5s^>#y:/iJ e>n§. 

?>n§o £©«k5fcimjgiSi8J©E&sRiu m&Mvmi&fri o oms&mjd,' 

25 *fBW©«ifc»»tt#im^OW«fc:ffl^&n**tii:UTtt, ±120 
(a) 7JU3»WM&HB* (b) 1, 2-^y>vT^Nb^r%,Jc) ttStt 

(d) *^>ii, x#*v»if, ^.fctffcfcfcssijnsn**- 
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*miommm&m&imowmzm u ens ^o^m t lt&, x 

7irx- b©$D#X^l^>^U n-;i/7;i/^;i/X-x;V7-fex- h2§ ; i^X^l/ 
5 >^Un-;^/^^;i/X-^;K ^x^lx>^un-;^yx^;Px-x;i/0 
£n#^x^i/>^u n-;V7;i^;i/X-^Jl/i? ; 7n t£l/>^y n-;M5P;!/X 
-xJKTizx-K yotfl/>^U^-;i/X^;i/X-^7irx-h, 7°nt:l/ 
>^y tf;px— 7 1 ;P7-fex- h©in#yn fcru>^u 3-;i/7;M^ 

x^;K 2-tHD^>-2-^5 1 ;i/yDfcf^>mx5 1 ;K 2-bFn^v-2 

-^;^nt°:t>mx5F;k xh^^itim ^vi^mx^K 2-t 

s-^b^^pt^mx^k 3-^h*$/7°p^:t>m:^;v0&i 

3& 7 p ntfi/>^uxi>-;u7;i/^;vx-^;i/7-feT'-b^ xxx^it&^tjcv 

25 i/>^un-;v^y^^;vx-x;k s?x5 t ^>^U3-^yx5 t ;wx-x;^ 
v ? x5 1 i^>^u n— ;i^e/ ^;i/x-x;K 7-t hx;i/7-fe h x,^,y*p 
*^n>E ^j^um \-*>;9j-fr, ^>v;i/7;m 
-Jk mk>5?;k ^m#mx^;k bt^m^x^k 7W>^x^k 
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io KiJBv^ttS. 

n2tmmz (a') x^^ass^y^u^ttwiefej:^ (b) i. 
*»wicffiv^n* (a) x#^«*^r«T;v*yiir»ttJ»»tbTW:, 

x#*5/a6*#b7;V*yRr«FttT»*RDWfciWIRW:feV^, (1 
20 a') I^^^tt5^«ft*lfls (2 a') 5F«EW*;W?>«, 

Z>'pfZ< fc%>-O0MMk ftStfl: (3 a') 1MB (1 a^ (2 a') 

vva y%^mii\:^%&M&VTn%ti%&M&&x$>% z. turns*. 

is(ia') x.tf*y&*ttctttmi&*fotLx\z. mx& 

trVJVm-fi-X'FJV'fVyitJW 7^u;vm-j3-^n^!;v^us>> ? 

yyjk 7*U;Wft-3-;WW-3, 4-X#^v7^;K 7 
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?)V-4, 5-X#*5^>3Mk C**) 7^ U;VR- 5-^^-5, 6- 

o - tfx;i/^>^v^u ->^;px-x;k m- ifx;w*>$?;v^u *>swx-x 
5 ;k p-tfx;i/^>^;u^u^;i/x-x;K a-^^-o-if-M>^ 
^ijyy;vx-f;K Q!-^5 1 ;i'-m-Hx;v^>v;i/^u^;i/x--x;K a 
P - tfx;^>v;i/^u ^;vx-x;v0*Q£x#^*£#T5;* 

10 )l*^U>, 2, 5-z?tfV5/i?)Vtt*s* s ?')\'Xn'>* 2, 

;P^i^^5 1 ^7;5 1 l/>©^t2O0X^>'^^W1"?)X^W>^#:m; 

2, 3, 4-hU^U^^**^5 t ;^5 t ^X 2, 3, 
;V^>^^;i/X^l/X 2, 3, 

3, 4, CfV^)Vt^y^)V^U>. 2, 4, 

jHfUv^k o-tixji/^o^i/^Uv-^x-^K m-tfx;w*>$?;i^ 

20 oawtt, mm^^m^v<m^n^o 
cnzm m&tzfc 2 «u*-Hfc^Tiwr* £ taws*. 

(la') x#^vS^-a^r^>^W*# : ^M^(DiJ'&^ $?i?L<& 
2 0~9 0m*%T£tK J:Dj?*Kti3 0-8 0UraD, tOfrttff 

25 :©tt^2 0%*M5^ ITOtS©^x7h •Xy^>^OIKK:ffiVi 
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±fS (2 a') ^mai3)V^>Wt. ^fP^M^I*!, ^7i/- 
5 nhD, S/7A 7^b\ X7tJK ^;V^>'*^#:(D$n#fcHn^rv'7,^l/ 

H-;i/kHn^;>> 5-fcf-MfD#n-;k 6-tf-;nfn^n-;k l- 

io {ccns©T;v^;K t;v3^x ad^x -ho, z/js, 7^f> ixf 
;*^u;i^&£o^u;i^ &5tft;:£tt&©aHfc©AD7;]^;u 7;v 

^XS\ZZ.n^>(D^)V, x^;k 7°n£;k i-^Ptf;K n-7^;k sec 
-7*^;k ter-^JK 7i-JK o-> m-, p - h;K;VA-7XXx 

(2 a') ^*#©*fi-&OfiJ^ £?£L<&3~4 5£*%-e&D> £D 
$?£L<&6~3 0M*%T&D, ££ldf?£b<tel 0-2 5fi*%T&3, 
25 ;i©M^3m*%*#!T&3£, 7;k& U m&mz#?zm.Vffitfi&$' 1 g* H 
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(3 a') mm (la') (2 a') V&KbOrV? 4 >***^to&»£l/T«, 

K s e c-7>;M^Ul/-K t-y^;M^^ui/-h©$p#^^^u 
n^>;M^Ul/-K bUi^n [5. 2. 1. 0 2 • 6 ]t^>-8- 

•f^M^uw-b (y$M&mwritffl£<hLT rv^n^>^x;i^^ 

Ul/-bJ tVvbtrWS), v^D^>^XJl/:t^vX^;V*^UI/-K 
<7#nx;M^y I/-bGD<&P#;*^ <J7HIt7MJHXT;V ; ~>^a 
10 A^7^Ul/-h, 2-;*^i^n^v-^7£U V-K bUi^D 

[5. 2. i. o 2 - 6 i x^>-8--<;v7^ui/-h (^mm^mrmm 

^-;v^->x^;V7^ U 1/- K -f v#nx;Kr5? y h<Dto%72 U;v» 

15 t^^^'JWJ-^T^; 7:nx;i/7^y 1/-K ^>v;i/7^Ul/- 
h0^P€7^U;i/m7U-;VXXx^; TW^^x^k ^^I/^X^K 
< ^^X^^P^^^^^x^x^ ; 2 - fc FD^v-x^lo^ 
^ U l/- K 2 - fc Fn^ri/yn fcr;k*^* y l/- b©#P#fc Hn^^>7;W 
XXtJV ; ^cklKX^l/X a-^)V^U>. m-^)V^U>, p-* 

20 Exjl/WVxx p-^h^>X^l/>, r^UnxhUJk ^ 

^ynxb'JJk ilfl;t:x;k ^fbHxUxX 7#y;i/7==b\ *^y;v 
7^b\ #mt:x;K 1, 3-7^yX>, -<V^l/X 2^ 

x^b->^y n-;io?7^ U W K b U 3&V>#V n-)\,V72 'JWK 
25 W>WJ3-^7^'JP-h, ^U^n-^T^UW-K X5^ 
>^U3-;ws;^^Ul^-K ^x^l/>^yri-;io^^y]/-K bU 
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[5. 2. 1. 0 2 ' 6 ] x#>-8— i)VT2VV-Y. *^)V*9>7VV- 

(3 a') «#©*a^O»-&tt, fiF£b<«2~8 0MfcXT?fcD, £W 
£b<te5~6 0aS%T&D, $SK:0?£L<fil 0-4 om«%T&3„ 
±S2(D$P# (la'), (2a') (3a') *#M£*r*IRfcm>&ns 

(la'), (2 a'), (3 a') £#S£T36§U;:, frmwmtZtz 

( a ') x#*$/**3(rr*T;p* u i5jwaai»©*u ^vym-mm-zi 

(Mw) $?£L<&2, 0 0 0-1 0 0, 0 0 0, J:Dff*U<«3, 

20 ooo~5o, ooo, #^$f^b<«5, ooo~3o, ooom Z\<D 

yzizmiitmimmmmuj&mttz.z z £#n?#3 0 
MfcTO£»#i oo,oo o m^^iA-i^-tif 

25 s. s*¥^b*&*2, oootmom&mt, m%ffi<o&fc*>'?*m 

£tz&m%ltft?wi\zm (2 a') m*&cD#;i/tf*v;vs^7x/-;M£ 
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jSttS^-rs^T? (a') ^^lT!)i^. 

±fE©l, 2 -4V >v7>? Ht£tJte^T\ *fc«2«EU:£-*tK:JBH 
10 Z>Z\£-tP~£%Zo 

(b) 1, 2-*/>S>7^Ffc£4&omin»* (a) x#*$/2EiWrS7 
;V*UnJ^Ftt«fl&10 0Sa»K:^LT, $?£b<»5~10 0m*8k 

>x>#&*fflSIK:fc5*§£#*D* 1 0 0M$&£j@£5:|§£-tt, 7;^ 

maM*®.%'?ZZ.£&x%Z>o E©«k3&*©te0*^£UT«u 

mmi wti> mmi m%im. mt&mifiwfttiz. 
z.n^(om<Dmsm t vx\t. m i u^mz^xm^vtz %<Dtmv%<D* 
20 mfz>z.£tfxt%o 

Sfe±E©«taicHM$nfcm^^^ MO. 2jumm £DfiP3;l/ 
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fHwmm&mjfrrz - taw?*. 

mzw&~t%z\t\z^xmmt?z>z\ttfx%z> 0 mn&thx\$, m&t 

5 T2>ZttfX%Z> 0 

W$ 6 0-110 tTO. 5-15 frmmg.V&fr&MM'Z&Zo 

7°u ^-^(Dmm\m&MmM^(Dm^mm^m^^z^mm<Dm 

t?%Z\ttfX%Z>tf> 0. 2 5~4/im^<i:1" ^ilii^TtSo 

10 mz, r^ntcmm\zm^o/^->(D^M^vxmMmmMt^ 

ZZrm^ZftZJ&ftBtVXte, mX\£gU (t44 3 6nm), iB 

3 6 5nm) m<D%tm. K r FX^>Vl/-if-^©jtm^U i/>£nf>n 

%z\£\z&mn(D/^->*'&%>z\ttfx%z> 0 z.z\xm^t>nz%imitL 

20 ^ >#©|gxl£7 5 >^ ; b U X.=F)V7 * X * ^ >#<Dfi§Hm 

$>i;fh7^ 3^7 >^X^ A t H b\ fh ?Xf ;V7 A b 

HD^>h\ nV>m(DW,mi7>^-t>kMMtdi£}iu-)V, fcWJ~?>, 1, 
8-^7+fH^n- (5. 4. 0) -7-C7>x-feX 1, 5-^7ifb*^ 
25 a- (4. 3. 0) -5-;t>m<Dm®i75i>m$:*\Z®mbtc7MV*® 

mw*v<mzn%o %tc.m,mmz\z, frmmwmm 

% $ h \z*mvnmmm?%&miimmm^m&t Lxmt s - 
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mmxmtLT)*, season T-v^tf>m jstbaaf^ssfa^-rs ci t 

^^xfoiKicw^Mt^ *©±fc«nE©*n< bx*^0j©m 
25 2»*ft^6©«s»iiis^rirr«. ^©±ic i Tofcavmmnm (*-;v&a 

zt>\z^<D±.\z, j£3\jmm> whiel®, nzmm* ^xm^mxmm 
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±m^n<Dm^h. mMm.mtvx\tm^tc upc> h 2 pc mu^y 

ttntLTlt. ffl%.\£A 1 q 3 , BeBq 3 <DZ\\£Mtmmz*j-2V 

7-F*ffi<hLTte, M*-k£Mg-A K A 1 -L i , A 1 -L i 2 CX A 1 - 
L i F&£#^^£>ft3o 

fimmzn&vx-, z.o &ot£%mE Lm^^zm^z&mgfc&mnj&yQt 

bh-^oo\\^m^^-t^i>\ (c) mfe%$£&tt&to> fcztf 

20 \Z (d) ^y^yit^^ZSx^^it^(D^t>^m\fn^Pf3:<t%- 

(#) fiGPC^OTh^77HLC-8 0 2 OT/^UX^l/ >^|t*¥^# 
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Wm&tttt&R*&*h1tlL<DXT>l'X (SUS3 16L) 
Uomz, *?2l'V—)V5 7g (0. 6mol)> n^V U"J-)l/3 8 g (0. 
4mol), 3 7nm%*)VJ*7)V?\i)?*.fflL7 5. 5g (*^A7JV7t H 
0. 9 3mol^K p-h;VX>x;V^>m-7jcfPt)0. 95g (0. 00 
5 5molK *^5 : MV^^h>2 6 4 g$ttEM, 77X3§ 

fc. 

*3 0mmHgST«BEUT»«^*IS^U; *«bWS»tt*S»M»*il 

1®M¥±§5HPS (Mw) 8, 0 0 0T!2&o£. 

&£PW, ami*j:rm«W"*$»UfclLCDXx>^ (SUS3 16D 

6 g (0. 8mol), 2, 3-^>l//-JH3. 
9g (0. 12mol), 3, 4-*5'W-;W9. 3g (0. 08mol), 3 
7fi*%*;i/AT;Vxbb*7K^7 8g 0fc;kk7;]/xfc F 0 . 96molffi 
20 M5)> p-h;i/X>X;V^>m-7KfPfe0. 95g (0. 0 0 5mol), &£T$ 
>WK Vtt)W r- y 2 6 4 g £tt&A/£^ Ig^^K^U £J&?j££M 

^T*?&CDaUSS3ltM3&^tTl 8 oriTWffiU &fo<DEztl 
$3 OmmHgSTiteEl/T»»»*liteScU «F»UTVi5«HS*M*TJW 
25 bTiJiRLfeo 21CD«l&SB»X5 t ;Wfc«fI&^3&S3 0XK:«:*«k5lC«F«?bfc 
Z\om^MMOl. Zfem<D*$J-)Vt, 0. 9Bft07K.fjBAT^ 
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2©M¥^3B 1 S (Mw) tt, 7, 5 0 0T^fc, 

mm&&?$Tt&M^*^LrciL<D777,n\z, tzzw-iv 54. 0 

7g (0. 5 0eo1), n72U'J-)V54. 0 7 g (0. 5 0mol), 
5 3 7S»%*;VAT;i/xk 1 g (*M7^ft F 0. 8 8mo 1 ffi 

MO, 5/i^K-7K3BJ^6. 3g (0. 0 5mol) &ffiL/u1S&* 

«*fc*u i o ox:\zunvxmwL^B 1 2 o&iraB&Rfcsfx 

ofec ^T?|ft?S«fiE*l 8 0 < C^T±#$i±, 77Xnft<DjE#£3 OmmH 
10 ^3©m*¥^^S (Mw) teu 8, 8 0 0T£ofco 

p-tert-y^>Xfl/> 9 5. Og 

5. Og 

15 2, 2' -rytfx-rv^n-hu;!/ 10. og 

100. 0 g 

2%4fitt#iM6 0g*Jn*., 8 0tCT3 B#Mi&t#U t e r t -7>* 
25 5%T^ofCo £fc> #»4©MW£**ttl. 0 1xl0 4 T*?fc. 

£-»J 4 1 iwi^-fe A° 7 7>:7 7 x n 

p-tert-m^fV> 10 0- 0g 
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2, 2' -7ytfx-rv^n-hu;v 



1 0. 0g 



10 0. Og 



5 §^nfefl50f$lj;9 5%TSD, li¥Witt2. 21X10 4 T 
p-tert-yh^>Xfl/> - 9 5. Og 

io ^^^u;i/^7x-;v 5. og 

2, 2' -T^Hx-rv^nzihu;i/ 10. Og 

10 0. Og 

15 #e>nfc#If6(DiKW9 4%TS«9, aS¥^?*«2. 3 0 X 1 0 4 T 
~7?i/X> 7. 5g 

20 ***u;i« 2 0. og 

^^/7ij;V^»/7D^>^n;l/ 2 2. 5g 



^X^l/^^Un-^^^VX— t)V 2 5 0. Og 
25 3 O^^TA'-^bfc^ -feA°77*;l/77X3S»^mU ft 

H^nfcTO7^(D@^^«3 0%l!^^feo ^Ig7©^UX 
^l/>^aS¥^^?*«2 . 0 2X 1 0 4 T&ofc 0 



2, 2' -T % /tfX-rV7'^0-hU;U 



50.. Og 



4. Og 
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7. 5 g 



20. Og 



5 



22. 5g 



50. Og 



2, 2' -T^tiX-f vy^n-hu^ 



4. Og 



yIfI/>^U3-J^^W-fJl/ 2 5 0. Og 

10 flg8<ZW#^te3 £fc> ltI^8(D#>JX^l/>m^MS¥^ 

3HPM&2. 1 3X 1 0 4 T*feofco 
7 U pT^#B^(D^-^ 9 

p-tert-^h^>7fI/> 10 0. Og 

is 2, 2' -7^/ifx-ry^a- hu;i/ 2. og 
^^-w> 100. 0 g 

4 5X1 0 4 T!^ofc, 

20 7;kft u *!fflEim<z>&fiM 1 0 

^^4 2:^©^ 77*)l75Z3\Z, 

p-tert-^h^>^V> 10 0._0g 

2, 2' -TWWVttU-VVfr 15. Og 
SWrlJ-> 2 0 0. Og 

25 §tfc^^^«^M4i:lim^Mb^ ^^©^jll^m^^fe (£TF> H 

mm* mmi oj ttts). #e,nfcitsiio^^9 4%ira5D^ # 

8 1xi0 3 Tfeofco 

x^^->^^-ra7;^Uqi^m0^Mi 1 
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tLTtf&VJmtfVl/WVSO. Og, (2a') m**iLT**£ y;i* 
20. Og^ (3a') ti&tVT79z?*>7. 5gMU>'Jy^o [5. 2. 
1. 0 2 - 6 ]TiJ>-8-W^'J^F22. 5g, WKtbT^X? 
5 l/>^Un-;i/v^^x-x;V2 5 0. 0 g, fc6tffc*£H88Rlfcl/C2, 
2' -7yt'X7'^onhU;V4. OgStt&J5K 3 0#W»T!/*-5?l,fc&, 

na-&*ffvv t»i&iis^rrs»tts#ifc. £ £T#£nfd« 1 1 

T*»ttOH^MKj43 Oli%TSofe £fc, fill 1©^U^I/>I 
10 gMfi^^ftte 2 . 1 X 1 0 4 T&o &. 

da') m*#a:UTo-fc'-;^>> ? ;v^u>'^;vx-x;v2 8. og> 

^^^^U^'J^HO. Og, (2a') %MfttLT*9>7V)V8L 
22. Og, (3a') mmfctLTZT-Uyi 0. Og«tt)ibfctf!H ^fl 

15 1 1 £E«ifc£jfcu w 1 2 &tstsm&&ito z z.-mt>ntcMm 1 2 

MWSHPfctt 1 . 7 X 1 0 4 T^ofeo 

(la') #i#ilTo-k , -JK>y;^ , JyyJVx-TJV2 1. Og, 
20 ^7^^ , JM^ , Jyy^2 5. Og, (2a*) ¥i^LT^^^UJl/S 
18. Og, (3a') ^m^thX^U>l 0. Og, 43£tf7*U;i«n- 
yntf;P2 6. 0gS«i8Ufcffi(i^ 1 1 fcP3«»c£0tU 111 f&^tt 

ofc 0 III 3CD#UZ^U>j<MHC**W4HHittl. 5 X 1 0 4 T? 

25 fo-ofZo 

mm 1 

(a) ga^fctg (b) iiiMts^PMS^^ii 

(a) ^iitT^lTll^nfcfil^l 0 0M$, (b) j£ 
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frtVXl, 1, 3-hUX (2, 5-y^^-4-hFD^>7x-jW - 
3-7x-;P7°nA 9 > (1. Omol) 1 1 , 2-±7 h*/>5?7^F- 5- 
T.;i/*>m^oUH (1. 9mol) tCD^t) (1, 1, 3-MU (2, 5 

Jim. 2/imW>^7>7^M-T«U a^«»PMbfco 

( 1 ) mnttm&omm 

10 7tI>3-hU 8 0Tn?l. 5^IH*y h7 e l/-h±T7°W-^bfCo 
^ 3 0MmOM>' 7>K • ^-^©^->7X^^Mt-3>fiN 
SRI 7 5 5 i 7A*>jNjW«3te« (NA=0. 50, A = 3 6 5nm) 
Sfrofc1& T-h7^^;V7>^ , 7At:h*D^^H7ic^CT2 5<C> 
Slfebfc. 7KT£it7K&#U f£4tLT^xA-±£A*->£^f£U 
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(2) /t^ffljgjj " 
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-i-^;kr^;i/| 7x-;w xf'jf>] t*77x;-;v (uomoi) 

20 tl, 2-^-7 b^/>v7^b-5-X;V7jN>m7PU F (2. Omol) t 
(4, 4' - [1- [4- [1- [4-kKa^>7x-jW 
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5 ®m£m (2, 3, 4-kHn^>W7i;>-l, 2-:h7h*/>>>7 
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fcfo § J: 5 lc 7"n tf 1/ > V U □ — ;M ^;i/X~r;V7-trx- F T?*R • igflfSi* 

fr^ MO. 2#m©^>7^>7^;i^-Tii3§U Mtl^^ilbfc. 

15 Xtf>n-hU 8 0^1. 5&W*y h7 p P-h± , T7 p ^-^U mM* 
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6 \Z^Cfo 
#d&M2 5 

(a) j&#<hLT£j£Ml SXm^VTcmmi 3^trtSHK3 3 3MM^ (» 
20 J&13£l/nOOfflW5 (Hff£) KffiMiK (b) mtVT2, 3, 4-t 

h*D^My/7x/> (1. Omol) tl, 2-+7h4 i y>vTvH-5 
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